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(54) LOAD CURRENT DIFFERENTIAL DETECTION/CONTROL CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a load current 
differential detection/control circuit capable of breaking 
a current at high speed only when a load current is 
rapidly increased. 

SOLUTION: This circuit is composed of at least first, 
second and third semiconductor devices QA, QB and 
QC, a first comparator CMP 1 connecting an input 
terminal to the first and third semiconductor devices QA 
and QC, a resistor R22 connected to the output terminal 
of the first comparator CMP 1, a capacitor C23 
connected to this resistor R22, a fifth semiconductor 
device Q21 connecting a first main electrode to the third 
semiconductor device QC, connecting a control 
electrode to the resistor R22 and connecting a second 
ground resistor R24 to a second main electrode and a 
fourth semiconductor device Q22 connecting a first main 
electrode to the second semiconductor device QB and 
connecting a control electrode to the second main 
electrode of the fifth semiconductor device Q21. Only 
when time differential di/dt of an abnormal current is greater than a prescribed value, a current 
vibration is generated by turning on/off the first semiconductor device QA. 
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±#*«S«JI1IK3 1 1*. i-^TIS— ^Wff^^^l 1 

ffiT-QA, Q B ? QC, *i;fttf*2C0tt;tfc«CMP 
1 , CMP 2, ^U^fEIiblHlSg 1 1 1 Zm—tD^mfc*?- y 

-71 i o±i::i6»fl:u ««E±#*»sijigK3 n^, 

- ^**#^y^tfi**4te^»#:^5.^3 1 l_h 

3 1 1 %m-<D\E)&mm mmmm ±^mmvtz, ^ 

t\,*J-*J-y~f**J=L<—j\, (MCM) «W^!lyK 

iMWKT3d hjksjk inmmm ±<om 

mmvxt>&< s ^m^-yzfi i o&±v * y?mm 

j^yy^^mxmmistzmz^ *mtti?m<D2ikmm 
(D^xmmwmtmm.Lxh^\ ^^y^K 

IC^rUft *1MI3M«1 1 QA, QB, Q 
C I1M12W»CMP1, CMP 2, XtME 

tftlnJK^ia— (D^-mw^- ^iio ±fc-t yyy^c 

2 1^ IBSU*^ Lt\ fU— (DEUSifi (IMS) 

[0 0 2 9] Sfc, M tt, ^ 1 75M^ 3 
QA, Q B , QC. *lXl/»2tf>Jttfc8&CMP 1, C 
MP 2, ^t>^ii0^t^^^T^I^"CO^zgfr^^y > l 

it-QA, QB, QCSrfiJgiJSi^i: LT, 0SgS« (I 
i^Stg) ±JC IlWH2 0lt^CMPl, CMP 
2, St>'SE»b0^^»m$nfc^{$^j/^l 1 ot 

(* 1 ^W**-?-) QA^\ 10 0A^77^^f 
1 0 0 0 A^77s^±^lMfV^7T^ll Sfc 

[0 0 3 0] *?§P^(/)MSS«SMI±1 • »JWIhIBS^» 

co^ffilff^^-W L-tzM 1 m^QAt lt(i, 
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40 
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11 



&5 ({ML, ;i<P»g\ il^i^QAfi, JRttK: 

y y *>^^ • i ct'iSo ) o Sot, ccossi 

[0 0 3 1 ] M^llyKI C<73ffi$cT{2, BllgXfi 

rTlC, MMMBEVBtf* ill 0 H^il^ii 

5o Sfc, tB^J^a y — KiB-T-^Sr^LT, ffl^ffl«8^T 10 

3 3fS^fl02WJ^ e ^fc, ^yyy 

1 ctiiEVB^iii o i frt>m&&ti. mjjmy 
2*s«j|*$tL4. :n^M7"!J s/ k i c^y y > 

[0 0 3 2] *3BW<OAffir«ac»^«lttl • *J»E] 

KSrfllj^-r^^e/ y >y^!7— I Cfdfc^Ttt* 20 

6 Jc^-r«5«ijliBf«ie^^ff Bl 2 b 

ffcStLSo ft*3, *>'/*7\B}&m&\E\V&3 0 4 ^rli 

[0 0 3 3] ST, #«W<Z>A#«*«$N£lti • ffJWm 30 
B&KJHl^^l #»ft*^QAt Ltli, DM 

MOS FET^mfefcSfilftfllift^MOS S I T#M£ 
fflwTieTfcSo Sfc, EST^MCT^MOSH'&I 
f^W I G B T*<0*6<^*ft*y— hg!'<!7 — X'M' ' 

t£?OT&tUl\ ft^lFET, ft^S^S I T^>S I U* 

Q A fit, nft^ST't pff^ST't)^ 
*;bftt\, ti^oT, Hi ^*-f-*«W^3HS^»l»f-« 40 

[0 0 3 4] ETFfc*3lr*Ttt, B-*»#fy/110 
±iz % HI 1 (^/T-i-J: 5 fc* 1 ^WfrSt^QA^cogffje^ 
El K Starts , * ./ y > y ^ K:£8Hfc $ n/c n 5- -v 

I Cfco^TIftWI-S. BP*>, *1*SK*:*^Q 

*) QM, lOiMOS h7yy^*QM(OHoy-h 
tttKlLfclfiRRG, fflflMrV'IM 2 l , »|£-fe>tM 

2 J lz y— h S:«8t L/c nMOS h 5 > v?* * Q 5 1 . 50 
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Z.(DnMOS h7^y'7>^Q5 J (DttiJlimztgmtStltz 
7 5/«l 2 2M7^flII8l 2 2<^ttJAfillfzy— 

UcM^iyT 0 ! 1 0_b60ElKTfc§o Sot, *i 

tt= U^fHW^tW"*^— /^-MOSFET^ 
/^-MOS S I T^$<ZV>!7 — MO S h 7 > i? * # izio 

9*i-5 0 r^2^m^^i§Ej <tte, I G B Ttr*3V^Ttt 

^^fS^pfn^- mos h7v^^c 
*5v^Ttt±ia* i ±i®g«<biw?)^^y-^«to 

ft KM v««eoi^-rix^— *Sr^ft-rSo IRl 

&=H'9*mt£x*3by , IiilSS^y- *««t 

ikm^ QAt mm ^mmm&^a & 5 m 2 & 3 
*i*it-QB, Qciro^Tt, rnmiz r^aj a 

[0 0 3 5] i^QMtlt, i6C/TtJ:?^MO 
S h9>^*365fflt^nTl^5*&SrW^KWi--5 0 
HI6{cjo^T^, ig#R^I©rfflMOS h7>^^QS^) 

— h^S^StbTl^o ±MOSh7y^^QMIl 

*l**ff*^QAi:IB2XOfJ([3#i»#*^ 
QB, QC^\ R— ^Vff^-y^ 1 1 0±^^»ft$ 
tbT^So :^l2MS3mii 1 QB J QCC 
fit, ^ir^if, 5 y^-ISKlKt^liaiKiiffiWffflMOS h 
V Q S ^^S^f^Y ^ SriM^lW-T 5 fc ^>69 

@Kttf&^Tttfct\, l2WI?3^ft|t-QB, Q 
C^s, Sl *ifflrQA (iMOS h7^^^Q 
M) irlH— ^o-fej^T, »*ffi«*riE«$tiT^5<7? 
T\ ^affi Ky 7 h^>n y hMO^F*Sf— ttOCTi:«t5I 
i^l^ifti|$tt(D/<7 7^?:i^ (H'J«) T#5 0 »2 
St/l3*f M-rQB, QC69«acSfl:^MOS h 

2 ay» 3 ^frSl^-Q B , QC Srt»^-t-5afc?liattco 
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hty«litt^S 0 «Atf, *2»V»3 <y-*W» ^S^ti/cA/ttl^Tl 7& 

#t#*^QB, QC^^yhtyuSlCxtU, Jft CWSiIbIK 1 1 1 co AA»^fc«|JtSnfc A/fcHAiBHF- 

l^iftlT-QA (iMOS h7yy^^QM) co^^ T2§^, ^yf^ V^' y K i: LTSfig $ntl^ 0 

y hir/ui^n £ 1 0 0 0 t45i5 C»St5: tlZX Z.tlt><D7$^7*4 Ktt, U =» vKftJK (S i 

9, !2Wl3»irQB, QCi»l#»*» 0 2 JjH) . PSGE BPS Gl, > y =□ VgfLJR (S 
^QA^**yu«W<Z>JfcS:l : n (n= 1 0 0 0) t i 3 N 4 ) #^JlPiBj|6*l»(7>JiizK*t fettfc, «£175 

Itl^o 4fc, fift-tVlM 2 1(1. ^2&TJ^3# ^1 (A 1 ) §1, SlXttTA'S 

•#*^QB, QC»tf*l#*#*^QAO±»l:» ~*^&erc*>9. & (Au) 56= L < HLT/U 5 = •> A 

*«e<^*y = >^>ra— h**m$mm£tvtz [003 8] ehi^i-j^c A/mtusi: 

i£Stytl2HS, iMOShvVy^^QM^t tt, «flt±#*«gUEIK 3 1 1 (Of 3 <D{B ^m^-T 2 5 

*^m<oi&B<DtiLWfcmffiik£tix\,*z> 0 wsntp^o * u-crcog? 3 #sa^- t 251: 

[0 0 3 6] Z(DX 5««fi8*-*5V^-C, iMOS tt, KD 2 1 tflcoffiR 2 1 4: OjiyiJlHlgg 

i»^QM(7)8^^±#L, ^fl^y^l 1 0co H365lJ»jKStLfc*2^ftaR 2 2 t^bftSJfcJlllllS 

1 2 1 0))||*rtil»TtE*ttTt5. EP^> Sti ND) t^BKwtt, = V^^C 2 3 ^SBBtSixTV^ 

it?iJ«tt*4xfc^>f K<^n9SH<D«JEas»T-f-S^ 3 0 Si-. A/MT-Tl 6 1:, «aE±#*«giJEJgg 

T\ nMOS h7^^^Q5 1 tf>y— h«{£^ "L" 3 1 1 <D% 2 ©ftfS^T 2 6^«gg^tbTt^ 0 IS 2 
u^udr Six5«ffi*"CT^5 , nMOSF7^^ 20 ^{f-i-ffi^T 2 6 left, % 1 <£>£WS. 3fe^lHIK^teiB 

9, nMOS h7>y^^Q5 4(0^hHi^Il^ 2 ^StfiRR 2 4 SrSiiK 5 Q 2 1 

nMOS h7^*Q5 4#t7tt(gH^tt «SK±#*«9JEI(8 3 1 1 CD|g 1 C0« #«»^-T 2 7 

fig^jl^LT, ^s/^EWSi 2 2K: "l" a*9s/^S*L HJftt^S, ^1^11^^12 7 1:11, ^lco^m 

"H" ^^tftotaJSiilfrfflMOS h7y^*Q ®icU £ 2 t«flfi«ffi 4: <Z>BJU:# 1 ^>*iffiffi 

S*s*7tt*^e>*V*««w3il»-t-a o l(Og^ ±M SR2 5**«tfc*4*i»**^Q2 2#Ef 
OS h^yy^^QM^I^-MG^y-^S 0 M A/utjAST-T 2 {ilijgttR 1 OM^yfS 

tfS*§»£JXT\ iMOS h7V^^QM^ty^l^ 30 W 1 tfSSH*$;h/0 

bt7ttl(:SiL, *l*W**^-QA<©ifl»iBg»f|!i [ 0 0 3 9] Hid^fcJ: *«W^AW«Slt»^ 

[0 0 3 7] **E<0«W««K»#»m • *J»HIKtt, a o Hot, A/tHM^-TlS, 16, 17<!:fifS 

«fc9*f*:Wf-tt, Bll^i-«t5t:, fS 2 RXffB 3 ¥%f> rT 2 5, 2 6, 2 7 £ CDBOfiMI* tf>»*§-T?<Z5Sa*j&s nl 

ftii'QB, QC, fiRRl, R2, R5, R14, R ffiT*S 0 CT^tf . «SKJb#*«SiJ|llK 3 1 1 Sr^«) 
G, 7xt^Vt-KZDl, ^t-KDl, SI2 -T^T y ^ 1 1 0 bfc* 

(Dltm^CMP 2 , SESftlHlKl 11, 11 ^tf^T-Q /!lv/y^/^-I C <OfllagC*5t >T«, C;h,£>te^» 

A(Z)^2^±m® (y— I^KDAMt-^ tf^jy^Ji^TVUS =• v 7 ^ (A 1 ) ^>7VU^^a^ 

ttU *3*WflcSl^F-QC(0»2^tttt (y — ^fl] (A! -Si, A 1 - C u - S i ) ^<^4fcJREjB|-Ctttt 
ffi) ^*2<7>A*iH-?-Sr«aL*:«l Oit^CMP 1 40 $n« 0 — y 7* >v (M CM) 

i:*, »l*i»**?-QAt*^W— (#W ^^yyyKlC^m A/ttlASfifTl 

110±l:*yy^y^l:»«Ut^5. B 5, 16, 17iflJf«^T2 5 f 26 ; 2 7t(Offl 

Gty-^SHS:1 2 VCSot, iMOSh7^ ^^x^ 0 ^ <D X o \z % tm -f* 7- I C co^ffiJ:/C D 

y7^QM^©y- hTG^ffl«BE*SEn*0*tuJ: 5 t T , ««±#^«'JIh1?S 3 1 1 KD 

U*i»-&(ccl*tSr^^^$-ar5^3i-t-— ^V^-— Kt? 21, IKR21-25, ^yfyfC2 3, 

fc^) 0 IC-Mftf^l 1 0O«iaffl*:tt, micoit T-Q2L Q2 2H, *Oi--<T, Xtt— *B*s*«*^ 

8J8CMP lo*2 0AA*S^fc*«$*tft:A/Hi**IB y^i l 0o±(c, y ^ ^ izMftUkStiZ* * y 

-T-T 16, IK 1 (0Jt««CM P 1 <7>a*SB-i=-^««ESti y yy^ ^*a-fti"« , y-f d"- KD 2 J ^ 

fcA/tll^flH-T-T 15, * 2 ^WftiH^Q B ^Jj? 2 <D3£ 50 WffSl^Q 21, Q 2 2 {1. ^ y D 1 1 0 £>*ffi 



15 

\Zffife<Dp n«-&«igSr<B^ntfft< , figiR 2 1 - 

2 5n #y'>y3>«an, 
[0040] «n±#siBWsui§ias 3 1 1 

Q2 1RW*4*»»*^ (n p nS^*-7 • 

2 (cSM^nfc^-f s/fSWl n blz£ 9 

08S«!fi£^>ll*SrWBSbTi^^. f£®blE]Egl 111: 
fl a U^^fiM^* — ^3«>^3 0 S^feffcieSiXfc 
IfiVP^gJWcy^ h7>"»^ (npnS^ 

(GND) h9 >*J*& (npnM 

^m^ff-^i-So^ lElftiiisgi 1 ltt, y-* V=7i/ 20 

*1 ^lf3^(tifQA, QB, QCOmm^) 
^—9- h^>^^<£>ft;b9 {CMOS h7>y^^t 

iEatHissi 1 1 »it^i\ sasi 0 1 cotu^m 

J£ (HIE) VBil Mzl&I 2VT\ — v?*K> 
^3 0 5<^ttlA«ffiVPH HitfVB + lOVt* 

[0 04 2] [Hi ir^-TJ: 9 C £ 1 ^ffit-QA^ 



30 



z>o UMia^i^QA, qb, qc 

ifi, DMOSflfcg, VMOSM, jc^liUMOS*! 

T/U^^^JU (A 1 ) ^4kJRKIftT\ ^ilOA^SrF- 
T 1 K*t?»*ttf A^. IB 1 Tj 

mms^mt^m^QA, qb, qc/a ¥em mm 40 

(OMOS h7>y^^TfcM t T/U^ (A 1 ) 

1 i45*>^^/^ K*-C**ttfA^ 0 SB logs 
Hfetej/ER 2 5Stf*2©«*fifii:R 2 4 O-tjn^Jx^Jg 

tfcSt ^ Q M co ^ -y * ;ulW co it Sr %flt L- T^-f^x tf & 
Sfc, *l©Jt««CMPl© " + " A*«-T-tr« 
«t*tt*y-KNl<D«ffiV+XW AASShT-KlSj 
tt^ixsy — KN 2 ^mfav-<^^/j>coll^^®M^^ 

<5o « 2 C0«lftffitt R 2 4 OjSffi-fflltt, V - = V _CD# 50 
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^Sc^T, »5*f#»?Q 2 1 <^^.^ yfMM&s 

mi^m&m^cD kw^sb i r> QA <^i/i ooo 

tt)i5#i(»t-Q2 1 ^pt4i>J: 

fetR 2 4^*£fet(tt^ LT/h$*fltS:»€-*-at % ffllffflf 
Kttfi<44. :cr)ii(7)l«^R2 5Ml2(7)S 
*MSffiR2 4<0R^l;:J:9 1 Il««'?QACM 
»tfwiBAW«SKtfSiffi;h,fc <!r # <t IrI C K M y— ^ 

[0 0 4 3] Sl¥*^QAcOllitli (KM 
£S?2±®tei (y— *«B) Mi-fiMfitiR 1 £ 
ffifiR 2 ir^K^iiiHlS^^^^ixT^^o ID 1 fc^-TIg 
2cDlt;KI§CMP 2(0 "4-" A^^fCfi. ^ 1 

EE) V D s«fiR 1 4:«SlR 2 fc"C^JBEbfc«JBE*Sffi 

MP2(D A;fc4iB^U:tt, |2^irQB^y 
^lEVS«^ixtt^ 0 o^D, " + " A;*4B 
T-coff -^-u-</uV-k//^ "-" Ay^ffiT-cofs ^- </u V - 

"H" U"<yu£4 9, fgfbUJSgl 1 1 tt, ^/ — hGA, 
GB, GCK«EE*«j»-*-5« ififc, " + " A;*7ffii^<Z> 
ft ti/^i/V + ^ A^ffi^-coff -^u^yuV-J; 5 
fit *2 0>Jfc«SCMP 2<Dffi;fcttu "L" 
U"</u£4 9. lESblHlSS 1 1 1 tt, V s — hmW) 7 k*'7-t 

[0 0 4 4] H4tt, *l**##?-QAIwtlLt, 
l^*fls*^=-QA<o«fflillllSSr % §liil gm « 

v * , km vffift r d % h • y—^m^A 
Cos, y— h • KKylSlCcDMKKy- 
y-^r B i§ic DS srfflpTmsftLT/Ttti / ^ 0 n 

mfl^ i o i a>e>AW i o 2 ~*<Dmt}&j$&t8 
tt, H4^*i- J: 5 4l3BSfc LT*$*b5 0 M10 2 

R 0 fc*s^tt* 0 

[ 0 0 4 5] *^0J<O-Afgf«»£«^^ttl • ^JfflJlHlSgcO^ 
2m^1 1 QB^Il*i(«i--QA (iMOS 
y^-^QM) co^-v^y^aw^it^ 1 : n ( n = 1 0 

oo) <!: Lty? i^^b^ y-^^m^-r^m^^, 

(fg 1 #igf$:^-T-co K i^>r yfi I oo A ) =10 0 0 

x (m 2 ^m^m^cD k i^>r yts i » 0 ) 1 4 ^ 0 

da=5A, W> 2 ^mPi-mi- Q B CO K U-T >«SE i Lt 
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I D Q B = 5 m A^tnf nitttt ^5 1 1 tt, mi* **«f«««(S:B*BL-car%±}&So-CfT<o * 1 * 

■xos a = V T gsb t45„ lit, V o s A , V fflCoDO;7-ilT7V-^J^t?5M^ 

DSB^timil^i^QA, £2^3M**^F- h. :tlfciU^otfT<c V + = V-G>»g\ f2 

QBco Ki^v-y— *M«EE-e*>0, Vi-g SA , V <^**ffittR 2 4jr*3*t*«flE#Tli, *W«8fc I 

TGSBli^ftill^irQA, fR2^SJ^* dqaCWIU *4*i#* : FQ2 2tt, i2(50«i 

^QB^IO^- K-y--xBB«ffiT*fcSo SItlR 2 4 t g 5 ^I#»fQ 2 1 h <DmWt&<Dm$L& 
[0 0 4 61 *l<0»fl6fitfiR2 5S:S(tnS«aEtt-e, 10 UC, ^v^7^n7atlim o Sot, R 

l2^^fQB^)l2^itffiS B tSE±fira^«BE 24=R25 t t, mi (O^mWSiR 2 5 ^fjEft 

«r»ofc«*s. *2*sw»*T-QBi-«tt$ix«atn»a m2<Dmmm$LR2 4<vnj±&T£yt>. m4* 

RRri45 e tot, ^2*59^mT-QB^^il^ffi WfMH=-Q 2 2 <Z)-<— * -a: ^ ^ * R0«EE V B Efttztf 

X\ mwm&iR r ttSSft-t-S. I^IMRrlt I fiTtSc ttot, lDQ A /1 0 0 0J:nJ:n, 
4 **#*^Q 2 2 *s^fSftaWt?t|pff <7>t\ » 1 5g^F'>& S com^fc^g 2 ^3gtt*^PQ B KflfcftS 

[0 0 4 7] 3ffi»*H4 (t-v^#tt) «4c [0 0 4 8] ffi 1 ±£*#*^-Q A <DM<D#— b ~ 

t5t, KWyfSl oc»Af±EIK«*i:-C»***»*20 [0 0 4 9] 

Vd SA =V T OSA+V T G:D (1) 

V O S B = V G 3 B + V T G D (2) 

Vd s a Ve> s b — V t~ o is — V -r O S 13 

= (Idqa-hX I DQB ) /g m (3) 

£#4o t&U gJiil^^rQA^eS^yy XHVosbII, fiKRHHMt, £2<BJfc|fc*C 
^V-X, nli»l*»^QA <bf2^^Q MP 2(7) "-" A^W^KlAA Six5„ Sfc, .*l¥* 

Bt(D^^^/um<DitX-h^ 0 tot, KKy-y- ftSf^QA^K^^-y^BtEVDSAttRli: 
^ P^SE^i V D s a - V D s b Srftttl 1 5 r t i: «fc 8ttR2t^ELtBV + ^ «R5^lt, fg2 

9, KKyli^i ( I o«A-n x I dob) £r# 30 <£>Jttfcg§CMP 2 <0 " + " A^flS^F-KlA* £;h,5 0 fin 

[0 0 5 0] »2*»** : FQB© KW >-y — *fTOK 

V + = V DS aXR 1/ (R1+R2) (4) 

as*2<Z>Jfc««CMP 2<B " + " A^lSST-i-A^^n^ 1-£ 0 rtl^, t>/^7i^ 1 f ^/^fc-5 0 — 

<Rt4ot, V + <V DSB t*9, Sl**#Sf *^tt«BS:j(6«F-t-5^tt, AffifEIB&tf) 

QAfi, ^ytti^»t5 e ::t-, RttAtfWfitto -O^^^Kis. ft^ElK^>f v-xtt, 

*t'fe5. *?ff«^ia4HI(f^**fc, (Rr/n) >R mto^ffc-T 5 £ # ft, ffifet t 3Mffiftffl# 3 0 

mx\ Il^M^QA?5^-y.t7t§ 0 40 IJ^t^tftoT, *W«ffitt:S:J*'> £i±<5 0 — 

af#s(i-?-Q ax 2 ^iM-TQB ^n^nco y — fiac^^D-ra £ # fi, is #99 >*^ffiffiffi£>?f-§- 
&*y'ik, y-7ifiVsA, Vsb(1 gndm^ ii^i^QA*, -i^-yt7t-5t, ^ 

o Tf&T L-T^t < <£>T:\ Vdsa., VossttiliDt ' ^ttlftSrilM^U ^-ytyt^i, ^V^ffi^iffi^-r 
5 0 y— ^«ffiVsA. Vsb/5\ GNDm-fSCM^tU 5^£K:/j:3 0 Si»lHlKO*2^*ft:5fi^FQB«]tt, 3B 

fc, V-,<V DSB C0^#^al Lt , Wocg ! ^flc l^S5Jfi«ttR2 5 (=Rr) *s*W««lR J: 9 tt4^ 

i^QAji^-y.tytSo JRl Q a tt, ^*#t^T\ V-^ * * V^38b*tt*S»ttJ*4 15 if 'J- 

4Klfi«:tttf-TfT£, V + >VosBi:45i#-y*7 50 [0 0 5 1] 4*5, *2<*>7fc|fcS8CMP 2 "CM:. yV^- 
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— KD 1 kt&tfiR 5 Xt^^r V isXffij&j&Z ;h,T^£ 0 
ftl «*it-QA^t7tt!:I§lt^ 4 |£Eb[H] 
gg 1 1 1 <7)y>^ hy 9 hm-fiJi^iffi 

y-f KD 1 <D$y— KiWttffitt, v SA - 
0. 7V (^ac-t— ^>f^— KZD1^IH*|p1«EE) 

R l— ffijjCR 5-»^V^~- KD 1 <oiSK"r?«Slc^SEix, 
ft2COit<j&3§CMP 2 CO " + " A^JH^OfS-B-U-^vUV 

(4) ^coffij; < /^5 0 t£oT, t7^»:l^ 10 
Lfcfi:f£J;0/h£t\ #£co K i^-r ^-y—^f^w±.(o 

V D S A t H ~ V O S 13 - R 2 / R 1 X V D S B 

t?*>*o 3««Wtt««^**t5il*aEWft«f4 (5) 

Tf*K-r5o iat»^jEsrfttt«t? % h^^qa 

«ffi^»bfc«fl, »l**#*fQA, ft2^f$:fff 

i-*o *3BIB^«W«flt»^tttb ■ SJ»IIIBgK:*5i^T 
tt, »2**W# : f.QB k»l*I#3(FQA (^MO 
Sh7yy^^QM) <0^^/M6W<DJfcSr 1 : nd:L 



(P 2 0 0 0-2 9 9 6 2 7 A) 
20 

**Sr*fi«f-r5a^ ^<of£. Ii:v DS A«t<7ili: 
t^XV. l2^it«CMP2(0 '* + " AAK^f 
f^V + ^.VDSB«t!)/hS<Jlj:9, ^2(Ditgc 
§SCMP2^tfcl^^ "L" U"</1^£> "H" \y<Mz& 

[0 0 5 2] JBl^i»ff*^QA*S*74fcflgJ=aiSP-*-* 
tf^K^ ^-y— ^BB«EEV DSA S:bft^iffl[V 



(5) 

^fg^QBCO^^ffitaRos con) stt, Il^fti 
T-QAOtyfiKRos c o n > A <On{gT-&3 (R 
os cow) 3 ~ n • R 13 s (on) a) o — yj „ fW] — 

SIdqbII ft 1 ^^i^QA^i Ki^^ I 
o QA <Dl/nfg-Cfc3 (l OQB = (1/n) • I 

Rids con) £#^§" ^ "T^ CTxtf, ft 1 

-7- Q A ^ ^ vffifet R ii, 3 con) A £r, b~y—^ 
rp11£EV GS = 1 0 V(Dk^ s Ros con) a=3 0 
mQt^5tfiSffi*5o n = 1 00 0«!:ttlll Z(D 
»S\ »2*»**^QBiO*yfiftR DS <c >w) b 
tt, 3 0 Q kt£% 0 fot ( 



.= I 



XR 



OS CON) 



= 5 [mA] X 3 0 [Q] = 0 . 



Vdsa^IdqaX3 0 [mQ] 
Vds a -Vdsb = 3 0 [mQ] x 

[0 0 5 4] Sfc, Mi:^MLt. KK>1 
IlD QA WDt5t (8) 5£tf>ffitfS;*:# < #9 > i@ 
«SK*U^ffl[S:jex-4 fc ft 1 M«rQA^t7«|i: 

t5o ili:/Tlfc^Vt-KDl^lgttR5 

tirist^y^icio, — jewwaia*^, ft2 

OJfctfcgCMP 2 CO " + " ATJ^T-cOff-^U^/UV-4-^ 40 
VdsbJ;!)/J^<4^ ft2<^Jttt«CMP 2 0tU^i 
"L" U"</U^fe h H" l^/MC^fbLT, ftl^ 

Q A ttiiltttt^ * xttttfir«#1-a J: 9 * 
[0 0 5 5] *«R(DAWr«%1tt^tU ■ ftUtfPS&te, 
HI I twS^-t-J: 9 ft 1 Q A ^^siEtt 5 ^jj(E 



1 5 [V] 

(6) 

(7) 

( I oo^-5 [A] ) (8) 

SilfcnpnI/<>f!K-7' h?^* (ft4#^{£ 
Sf^) Q2 2bnpi/M^7- (ft 
5**«c*^-) Q2 1«Jixti^ 0 tit, ftl 
cOitK^CMPlfi, Ml0 2«ti5K^>lg 

ti&nfiLV-AXf A^ffi-T-lCfit^^^^mffiV- 

75S««S— <t 5 J- (V-*- = V_) ttf^-r^ 0 

A^r 1 0 2 fir8ltixa K u^>r >m^^^{-if^D Lfc»-& 

ft, v+<v-kte%£ otemtt-tZo z. corns, ^ 

vfVtC 2 3<afiq£fc: J: 9 , Tl«±#^d i/d t <7) 

(-f) Ml 0 2 ^«^^?lyjScoffi»ft±#^d i/d t 
Ji s **^tt : Mill, S®J^C0^"!7— £w > K^iCjgE 

{:l#Ud^&%x5o ftl ^«^-T-Q 

ACO K i^-Y y — -XRBfllJE V o s / — K 
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So L/^U ^1 (^itKI§CMP 1 cDtB^ffiT-(C^^V [0 0 5 7] ^ 1 (Ottg^C M P 1 cotH^ 

^£;h^|g2(7)ffiftR 2 2 ^^b^^3fe?"JlEl«S^^$ -KD21 C0"C\ gl ^fetR 2 1 CO 

M^^(Dmm&tmt&m& (gnd) ^cD^i^fi (tt^+^/J^< br^tttf, ^yf>tc2 3{i»sn 

3yf>tC2 3«$nti^^)t\ ^VxVi^C ?E«tfc}^ lot, II coitg^CMP 1 / - K (A^7 

2 3/^ffitrCR 2 2 LT^m b^ittltf , pnpi^ Sffi^) Nl, N 2 (0^{£(::T;h^3g4:i^T, % 2 

5 • h^Vv^^ (^S^igfteR^-) Q2lco-< iT-QB^V^SB^Haij;, ^ffcfwffiP#lfflt?JC«i- 

"L" l/^Utiott, pnp?/q^ [0 0 5 8] (*<ate*>3B6a>«flS) _fcfe<o J; ? {w, * 

^ • h7>^^ (* 5 Q2 1(/)^i «Wtt±IBO|616<o«l8fcJ:oTIE*Ufti*s, r^P^ 

*k S?2^*StT-QBcoy — B^ffiffitt, R2 2 

• C 2 3 Lfc^r^^a r <7?Httf5«3T— ^"Cfc [0 0 5 9] MX-ft, m 3 tr^-T X 0 «SE_b#*«fc 

5 0 Lt^U (ftl****^) QACO SUI11K3 1 2*ffll^r 4rt>"5I«B-C*a o BP^v 12] 3 

KKylSftl DQA^MMiDlitt^^t, *-t-««tJb#*«iffJlsIK3 1 2tt, l3^tfST-T3 

(4) «;^J;9#x.e,tL5V-Ktti«*DU ov^fi*2 20 5 JB^8«Sn6^ KD 2 1 £ & 1 R 

^iftSf^Q B 0) K K v - y-^BUE V D s b ± 5 2 1 fcOii^JEIK*c^yiJ«jttSixfc^I5g«*i ($2« 

;fc#<*So -CO^gm, *2 0lt«*CMP 2(Offi*tt fet) R 3 2 t ^feftS^JEIBSfc , M?9IU?S^te«8 1 SE 

"H" ^yu^fe "L" ^H:*fttt, ffimft: (GND) ^IWlc»«£jh,fcprffi:a >7>t C 3 

*^ (Il^ifl QA^^7tll»^^ m 3<h, 1 1 Off ^-StT 3 7 1 t , 

seffiB^M*6b. »2o^fMt«*mffifc©mic»i©«iftatt:R2 5 

**T0 QAS:*7tt«S^H«i-So &*ttUfcJIU¥**#T-Q2 2 «20«WT 

[0 0 5 6] (a) ^jti o 2SrSltix5««8^«8K±# 3 6l:Il(D±m 3fe?"JlHlBSO«&je^ffl»««S:S!jtt 
*di/dt^/>Sl^f :flifl, S»*^<!7 — U $ 2 (^±t«Sr*4 #ift*?-Q 2 2 ^«J»lfi(C 

-f^K^^*««?^«t9*/rjrs<*9. saau h^, i2 <o^w&km$mm.k (om^m 2 co 

^^S^^M^^Jb#bfc^^#x^ 0 Ml 0 30 aJffil&ttR2 4SrS|jBtUfc«5^*flc5lf I ?-Q2 1 

2Sr8fc*L4«8K^ltiDbT, KN 1 ^®iV + ^\ «fiESixTt^ 0 ««E±#*«SiJHlK 3 1 2 £WI^*B# 

KN2O«ffiV-±0(B;T-f-jxtf, ^l^JfcfeSC {co^Tii, El 1 ^ HfllfcotN 5 R9I 

MPlli "L" u^/>SrlU*"t"4o *l<Z>Jt*fc»CMP £ 0 

1 cotH^^^fi^V^- KD 2 1 i®l(DffitaR2 1 [0 0 6 0] H 3 fc^«*Jb#*«giJl§Jg& 3 1 2 iC:fc> 

t<Dii^jiaiKtc^]aasn3t«2<o»»iR 22^^^ ^x. ^scomc^ts 5tc««sttsafeyijiHigs^$ 

ft*3feWli]iS*s«j|«$n, HJc^603fe^JHIKt*lfi«ffi S;h,a*2 0«ffi*»r«|fflR;R 3 2 k L/rfctttf, ffilc 

(GND) fc^BBicfia^^C 2 3*SS«SJlt^ OB#jtgfc r J*S»&fcB*5 0 ifc^tt, ^3C0{H-^^T3 

S^S % ny^fC2 3«R2 2«r^L,T»«-t-5 5 ^««Sn5^JI3K^»«Sn5 = 

iSffJ:9fc* Ml 0 2S:fift^L5«fiftO«Stc±#^d i = >-r>^C 3 3 fiE«c<0P^* r tfSSlRtB* 
/dtJ^Stttltf, PtS-f r^rti:, pnpS/M* 40 * 0 Sot, Ml 0 2^fitl§l«(7)lS±#^d i 

-7 * h7>^^ (SI 5 ^gtfcl^) Q2 10^ /d t ^®^$S^/^fii:^^-5#^XfcoTt, -tJxKl* 

(^54^*^^^-) Q2 l<D=*ls?*mtit&t9*: [ 0 0 6 1 ] BI3f^i-«flt±#*|»33iJ|118S3 1 2 cofi? 

-T-) Q2 2^^tfit±#t5 c Kot, ®2^« (Dm2(Dm%RiF^>T*>'-V-&mML-. y^X-ty*) 

u % K k y- y-7.F B iiE v D s B ^l#t§ 0 t^o kh^rnxfoz*. mh. (tfflii 

T, (4) **2iJ:5#A.e>n6VH-0±#*Sr1ifBtHl* CX L# ^ffi 1 4*«SE±#s|Rd i/d t 

Scot?, m 2 coJtfe^CM P 2 otH^tt ft H" u-^yuS: Mi" 5 ^ ir^J: 9 . *3SW^A#ttSlcl»^«l±l • fDOPIh] 
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Z.tfemmX°toZ> 0 Sot, *3PJ1coKffi#>«£IISi±±fE 
[0 0 6 2] 

[0ffiroffi¥&lftW] 

m » 0 sg <d m %m fig m -c 5 = 
[02 1 *&wcom<DmM<vMmz&zikmm,mwLftWi 

tii • *J»lllKt3ffl^5 2|->/^-7[5j»iB[S[|gggroiHllS« 

[03 1 ttm<ojRiz&<Dtt<ommz&zamm$m 
[04] *«^wnj£w^^5A#««£^i^m • 

fflffi&i&tDm 1 L7 t cSt,-s;^«[H]gg0 
[0 5] ^cD^ft:^.^ y?-ff>®'&ffif!mx~1bZ>. 

[0 6] jas-t^iM^jK^^ s/^v^^-coiHigsfli^a 

[»*©«!!] 

1 0 1 ma® 

10 2 fcffif 

1 1 0 ^ftfyT' 

1 1 1 iEiiigsg 

3 0 1 igffijsftl&SijgB 
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3 0 2 «BftEnableg|5 

3 0 4 *>/*-7W8m 1 *m& 

3 0 5 — v^i-r/gR 

306 mmy-y^-mn 

311. 312 m»s±#^itsiiiH]?& 

C 3 l , 3 yr>t 

C 3 3 '^r^aV^'V-^ 
CMP1 £ltf?Jfc«SS 
CMP 2 &2<D\m& 
10 Dl, D31, D32, D33 ^-f Jr— K 
QA, QF fg 1 ^J»f£iifT- 

qb m2*wi#-m^ 

QC ^3^«i$:^^- 
Q2 1 !ft5¥*fto*7- 
Q2 2 jB4^flc*^ 
Q3 1 MOS h7>y^^ 

Q3 2, Q3 4 pnpS>q!K-7- h7V^^ 
Q33 npnI^*-7- h7>y^^ 
R G ftUm.tfl 
20 Rl, R2, R5, R21~R23, R30 — R37 

mm 

R2 4 m2(omi\tm.m 

R 2 5 1 0>S?ilMg]Jt 

r 3 2 ^\mm. 

Tl, T2. T3, T14—T18 Affl^SSsT- 

T2 7. T3 7 il(0(ff}g+ 

T2 6, T3 6 ^2WfH-§-SsT- 

T 2 5 . T 3 5 !g 3 (Ojlffi^ 

Z D 1 , Z D 3 1 7xt-?V K 
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